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(54)  Linear  light  source  unit 

(57)  An  elongated  transparent  light  leading  member 
(2)  is  provided  above  a  light  source  (3),  leading  member 
(2)  is  provided  opposite  to  the  light  source  (3)  and  a  hole 
(5)  is  formed  in  the  light  leading  member  (2)  at  a  position 

above  the  light  source  (3).  The  hole  (5)  has  an  inverted 
triangular  shape,  opposite  sides  of  the  hole  (5)  are  pro- 
vided  for  reflecting  light  beams  emitted  from  the  light 
source  (3)  in  a  longitudinal  direction  of  the  light  leading 
member  (2). 
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Description 

BACKGROUND  OF  THE  INVENTION 

[0001]  The  present  invention  relates  to  a  linear  light 
source  unit  for  emitting  a  linear  light  beam,  which  unit  is 
used  in  a  facsimile  transmitter,  copy  machine,  image 
scanner,  bar-code  reader,  and  others,  as  a  light  source 
for  reading  images. 
[0002]  In  recent  years,  the  light  emitting  diode  (LED) 
is  widely  used  as  a  light  source  for  reading  the  image  in 
a  personal  facsimile.  This  tendency  is  caused  by  the 
facts  that  the  LED  is  suitable  for  miniaturizing  the  device, 
necessary  light  quantity  reduces  because  the  sensitivity 
of  the  CCD  type  sensor  is  increased,  and  hence  the 
number  of  used  LED  reduces,  which  causes  the  manu- 
facturing  cost  of  the  device  to  decrease. 
[0003]  In  the  linear  light  source  unit,  a  light  leading 
member  is  provided  for  leading  the  light  beam  to  a  linear 
light  beam. 
[0004]  Fig.  8  is  a  perspective  view  showing  a  conven- 
tional  linear  light  source  unit.  In  Fig.  8,  reference  numer- 
al  20  designates  a  linear  light  source  unit  which  com- 
prises  a  transparent  light  leading  member  21  made  of 
plastic  and  formed  into  a  flat  plate,  and  a  plurality  of 
LEDs  23  linearly  mounted  on  a  print  substrate  22.  In  or- 
der  to  uniformly  distribute  light  quantity  on  the  LED  ar- 
ranged  line,  an  incidence  portion  21  b  of  the  light  leading 
member  is  formed  into  a  semicircular  shape,  inclined 
walls  21c  are  formed  on  both  sides  to  form  guide  sur- 
faces,  and  a  light  discharge  surface  21a  is  formed  into 
a  sawteeth  surface  or  embossing  surface.  Namely,  the 
distribution  of  quantity  of  light  is  adjusted  by  using  diffu- 
sion,  refraction  and  reflection  of  light. 
[0005]  However,  the  above  described  conventional 
linear  light  source  unit  can  not  achieve  a  uniform  light 
distribution,  and  has  a  problem  that  an  immediately  up- 
per  portion  of  the  light  source  becomes  most  bright. 
[0006]  In  addition,  in  order  to  improve  the  uniformity 
of  the  light  quantity,  a  plurality  of  LEDs  must  be  provided, 
which  results  in  increase  of  the  manufacturing  cost  of 
the  linear  light  source  unit. 

SUMMARY  OF  THE  INVENTION 

[0007]  An  object  of  the  present  invention  is  to  provide 
a  linear  light  source  unit  which  may  uniformly  irradiate 
a  long  linear  portion  with  a  small  number  of  LEDs,  there- 
by  reducing  the  size  of  the  unit  and  the  manufacturing 
cost  thereof. 
[0008]  According  to  the  present  invention,  there  is 
provided  a  linear  light  source  unit  comprising,  at  least 
one  light  source,  an  elongated  transparent  light  leading 
member  provided  above  the  light  source,  an  incidence 
surface  formed  in  the  light  leading  member  opposite  to 
the  light  source,  at  least  one  central  hole  formed  in  the 
light  leading  member  at  a  position  above  the  light 
source,  the  hole  having  an  inverted  triangular  shape,  op- 

posite  sides  of  the  hole  being  provided  for  reflecting  light 
beams  emitted  from  the  light  source  in  a  longitudinal  di- 
rection  of  the  light  leading  member. 
[0009]  The  light  leading  member  has  opposite  reflect- 

5  ing  surfaces  radially  extending  and  expanding  from  the 
incidence  portion. 
[0010]  The  incidence  surface  has  a  semicircular 
shape  in  section. 
[001  1]  Each  of  the  opposite  sides  of  the  hole  is  formed 

10  by  a  part  of  a  parabolic  line  surface. 
[0012]  A  plurality  of  side  holes  are  formed  in  the  light 
leading  member  at  opposite  sides  of  the  central  hole. 
[0013]  A  pair  of  notches  are  also  formed  in  the  light 
leading  member  at  opposite  sides  of  the  incidence  sur- 

15  faces. 
[0014]  These  and  other  objects  and  features  of  the 
present  invention  will  become  more  apparent  from  the 
following  detailed  description  with  reference  to  the  ac- 
companying  drawings. 

20 
BRIEF  DESCRIPTION  OF  DRAWINGS 

[0015] 

25  Fig.  1  is  a  perspective  view  showing  a  linear  light 
source  unit  in  a  first  embodiment  of  the  present  in- 
vention; 
Fig.  2  is  an  illustration  explaining  light  paths  by  a 
parabolic  surface; 

30  Fig.  3  is  a  front  view  showing  light  paths  in  the  unit 
of  Fig.  1; 
Fig.  4  is  a  perspective  view  showing  a  second  em- 
bodiment  of  the  present  invention; 
Fig.  5  is  a  front  view  showing  light  paths  in  the  unit 

35  of  Fig.  4; 
Fig.  6  is  a  front  view  showing  a  third  embodiment  of 
the  present  invention; 
Fig.  7  is  a  perspective  view  showing  a  fourth  em- 
bodiment  of  the  present  invention;  and 

40  Fig.  8  is  a  perspective  view  showing  a  conventional 
linear  light  source  unit. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

45 
[0016]  Referring  to  Fig.  1  showing  the  first  embodi- 
ment  of  the  present  invention,  a  linear  light  source  unit 
1  comprises  an  elongated  transparent  light  leading  plate 
member  2  made  of  plastic  and  formed  into  a  flat  elon- 

50  gated  plate,  and  an  LED  3  mounted  on  a  print  substrate 
4  as  a  light  source.  The  LED  3  is  located  at  a  central 
position  with  respect  to  the  longitudinal  direction  of  the 
light  leading  member  2. 
[0017]  The  light  leading  member  2  has  a  central 

55  through  hole  5  at  an  immediately  upper  position  of  the 
LED  3.  The  hole  5  has  a  substantially  inverted  triangular 
shape.  An  incidence  surface  7  having  a  semicircular 
shape  section  is  formed  in  the  light  leading  member  2 
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surrounding  the  LED  3.  The  light  leading  member  2  has 
a  pair  of  opposite  reflecting  surfaces  8  radially  extending 
and  expanding  from  the  incidence  surface  7  to  form  a 
radial  reflection  surface.  The  hole  5  has  a  pair  of  para- 
bolic  reflection  surfaces  5a  radially  extending  from  a 
lower  vertex. 
[0018]  A  light  discharge  surface  10  is  formed  into  a 
saw  teeth  surface  or  embossing  surface  as  in  the  con- 
ventional  unit. 
[0019]  Fig.  2  shows  condition  of  reflection  and  refrac- 
tion  of  light  on  a  parabolic  surface  1  1  .  Light  beams  emit- 
ted  from  a  focus  1  2  are  reflected  from  the  parabolic  sur- 
face  to  form  parallel  light  beams.  The  light  beam  to  be 
reflected  must  have  an  incident  angle  larger  than  the 
critical  angle  6.  The  critical  angle  6  is  38°<6<  48°.  Plastic 
as  an  optical  material  has  a  refraction  n,  1.4  <  n  <  1.6 
and  has  a  critical  angle  39°  <  6  <  46  0 
[0020]  Referring  to  Fig.  3,  each  of  the  parabolic  re- 
flection  surfaces  5a  is  properly  selected  from  a  parabolic 
line  13a,  13b,  so  that  light  beams  from  the  LED  3  may 
be  reflected  without  uselessness.  Furthermore,  the  LED 
3  is  located  at  a  common  focus  1  4  of  both  parabolic  lines 
1  3a  and  1  3b  or  at  a  position  adjacent  the  focus  so  that 
the  light  beams  are  further  effectively  reflected. 
[0021]  However,  the  light  is  entirely  reflected  from  the 
reflection  surfaces  5a,  the  light  quantity  discharged  from 
a  region  immediately  upper  portion  of  the  LED  decreas- 
es,  rendering  an  irradiated  surface  dark.  In  order  to  re- 
move  such  a  defect,  a  flat  surface  15  is  formed  above 
the  LED,  so  that  light  beams  pass  through  the  surface 
without  reflecting  as  shown. 
[0022]  Referring  to  Figs.  4  and  5  showing  the  second 
embodiment  of  the  present  invention,  a  linear  light 
source  unit  la  has  a  plurality  of  cylindrical  side  holes  15 
properly  disposed  with  respect  to  the  hole  5,  and  a  pair 
of  notches  16  formed  in  the  bottom  of  a  light  leading 
member  2a  at  both  sides  of  the  LED  3. 
[0023]  By  the  hole  5,  holes  15  and  notches  16,  light 
beams  are  reflected  in  various  directions,  so  that  the 
light  beams  are  uniformly  discharged  from  the  light  dis- 
charge  surface  10  including  an  area  above  LED  3. 
[0024]  Fig.  6  shows  the  third  embodiment  of  the 
present  invention.  In  the  unit,  a  plurality  of  recesses  17, 
each  having  a  semicircular  shape  in  cross  section,  are 
formed  in  the  bottom  of  a  light  leading  member  2b  at 
both  sides  of  the  LED.  The  distance  between  the  recess- 
es  17  reduces  as  apart  from  the  LED. 
[0025]  In  accordance  with  the  third  embodiment,  the 
light  distribution  becomes  more  uniform. 
[0026]  Referring  to  Fig.  7  showing  the  fourth  embod- 
iment,  a  plurality  of  linear  light  source  units  1  b  are  con- 
tinuously  disposed  in  the  longitudinal  direction.  The  unit 
1b  has  the  same  construction  as  the  second  embodi- 
ment  la  shown  in  Figs.  4  and  5.  Therefore,  the  same 
reference  numeral  as  Figs.  4  and  5  are  used. 
[0027]  In  accordance  with  the  fourth  embodiment,  a 
long  area  can  be  uniformly  irradiated. 
[0028]  Although  the  LED  is  used  in  the  above  de- 

scribed  embodiments,  other  light  sources  such  as  the 
fluorescent  lamp  can  be  used. 
[0029]  In  accordance  with  the  present  invention,  at 
least  one  hole  is  formed  in  the  transparent  light  leading 

5  member  at  a  position  above  a  light  source.  Light  beams 
emitted  from  the  light  source  is  linearly  and  uniformly 
diffused  by  reflection  and  refraction  at  the  hole.  By 
changing  the  shape  and  the  number  of  hole,  the  radiat- 
ing  direction  of  the  light  beams  can  be  properly  adjusted. 

10  [0030]  Thus,  it  is  possible  to  uniformly  irradiate  a  long 
area  by  a  small  number  of  the  light  sources.  As  a  result, 
the  manufacturing  cost  of  the  linear  light  source  unit  can 
be  reduced,  the  unit  can  be  miniaturized. 
[0031]  While  the  invention  has  been  described  in  con- 

's  junction  with  preferred  specific  embodiment  thereof,  it 
will  be  understood  that  this  description  is  intended  to  il- 
lustrate  and  not  limit  the  scope  of  the  invention,  which 
is  defined  by  the  following  claims. 

20 
Claims 

1.  A  linear  light  source  unit  comprising: 

25  at  least  one  light  source; 
an  elongated  transparent  light  leading  member 
provided  above  the  light  source; 
an  incidence  surface  formed  in  the  light  leading 
member  opposite  to  the  light  source; 

30  at  least  one  central  hole  formed  in  the  light  lead- 
ing  member  at  a  position  above  the  light  source; 
the  hole  having  an  inverted  triangular  shape, 
opposite  sides  of  the  hole  being  provided  for 
reflecting  light  beams  emitted  from  the  light 

35  source  in  a  longitudinal  direction  of  the  light 
leading  member. 

2.  The  linear  light  source  unit  according  to  claim  1 
wherein  the  light  leading  member  has  opposite  re- 

40  fleeting  surfaces  radially  extending  and  expanding 
from  the  incidence  portion. 

3.  The  linear  light  source  unit  according  to  claim  1 
wherein  the  incidence  surface  has  a  semicircular 

45  shape  in  section. 

4.  The  linear  light  source  unit  according  to  claim  1 
wherein  each  of  the  opposite  sides  of  the  hole  is 
formed  by  a  part  of  a  parabolic  line  surface. 

50 
5.  The  linear  light  source  unit  according  to  claim  1  fur- 

ther  comprises  a  plurality  of  side  holes  formed  in 
the  light  leading  member  at  opposite  sides  of  the 
central  hole. 

55 
6.  The  linear  light  source  unit  according  to  claim  5  fur- 

ther  comprises  at  least  a  pair  of  notches  formed  in 
the  light  leading  member  at  opposite  sides  of  the 

3 
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incidence  surfaces. 

The  linear  light  source  unit  according  to  claim  5  fur- 
ther  comprises  a  pair  of  recesses  formed  in  the  light 
leading  member  at  opposite  sides  of  the  incidence  s 
surface. 
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